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FLOW MIXBR SHUTTLE 

The ptesent invention relates to a afxuttte for ^ flow mixer and a tnixer £>r two 
liquid flows at different tenqperatureS;, particularly though not exclusively for 
themiQstatia inxxing of water in a shower. 

It is known to employ a theimostatic Q^$u]e to move a shuttle to open or 
close small gaps on dMier side of the shuttle. It is convenient for this shuttle to be 
circttlar with the gaps being annular, but this givra rise to other problems. 



ConvcationaJly the thermoatatic capsule has: 

• a ciroularly cylindrical, copper sheath containing thermostatic wax, 

• alocation flange at ttie icner end of the copper aheath» 

• a spigot extmduig from the Ioi;»tion flange oppositely fiora the sheato and 

15 • a push tod extending ftom the spigot by an amount varying in accordance with 
the ambient temp^ature at the copper sheath. 

The inlet to the annular gaps is conveniently radially inwards. Normally^ the 
cold water flows in tqistream of &6 hot watcTj, whereby as tho combined flow is 

20 turned to flow axially along the copper sheath of the theimostatic ci^sole, the cold 
w^er tends to flow closer to the capsule than the hot water. At least diisia the 
situation dose to die flange of the c^$ttle which is its most sensitive part. Further 
downstream, the flow mixes better, so ^t the tail end of the capsule experiences a 
more x^resentativetempeTBtuxeofthe actual mixed wha^ Should the normal 

25 situation be reversed and hot wat» flow m upstream of the cold water, the same 

problem of the c;9^1e not e(^>etiencing mixed water temperature at hs flange end of 
the copper shMth will obtain. 

The object of the invention is to provide an improved shuttle for a flow mixer, 
30 in which the hot and cold flows are mixed fiiith^ iq>atream with respect to flieir 
impingement on the themiostatlc capsule, wherdsy the capsule is shielded fiom un- 
diluted cold water flow and experiences a tenqierature more n^esentative of the 
final mixed flow and its s^ssitiyity^in controlling water tasxperature is improved. 
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According to fhe mvetrtion tiiere is provided a slmttle fbr a flow mixer having 
a themiQstatic capsule^ the shuttle GOXDprising: 

a a fiist ammlar Tim forcontiollizie flow of hot wate^ 
5 * a second axiniilar rim for controHing flow of cold water; 

• a hub connected with the rims; 

• a seat on the hub fior siqjporting the tfaearmostatic capsule at its flange with its 
sheath extCTding downstream of water flow past it and its push rod arrajiged 
for axial movement of the capsule to control the position of the shuttle; and 

10 <i a flow directing sleeve carried on the shuttle and extending at least partially 
about and at least substantially parallel to the sheath for directing mixed flow 
to Ihe flange end of the sheath. 



In use, the flow directing sleeve will co-operate with features of the mixer to 
15 assist in direction of the flow. 

Tn the prefoied embodiment, the sleeve is impeiiforate directing the flow along 
rXs lengtti» a complementary sleeve hem$ provided in the mixer for directing the flow 
back inside flxe shuttle sleeve to the flange region of Ihe sheath and thence along the 
20 sheath. 



According to the invention there is also provided a flow mixer comprising: 

• a shuttle of the faivention; 

• a thermostatio capsule fbr controlling the position of the shuttle in accoxdauce 
25 with ambient flow tenqierature; 

• means Tor locating the flange of the capsule in the seat of die shuttle; 

• a shuttle return ^ring for urging the shuttile and capsule combinaticm to return 
from expansion movement caused by extension qf the push rod with respect to 
the spigot; 

30 •a shuttle barrel, in wMch the shuttle is sUdably mounted, the barrel having; 

• a land co-operating with the shuttle to direct hot flow to the hot flow 

annular rim of the i^utfle and cold flow to die cold flow axmiilar rim of the 
shuttle and 



* OQznplsmentary hot and cold flow ammlar rims for controlling the hot and 
cold flows in co-qperation with tha &huttie' s rims; and 

• at least on^ flow direction fbatnre Sor co-operating with the sleeve of th9 
shuttle to direct the flow to the thennostatic capjwle to the flange region of its 
sleeve. 

In one embOdimCTt^ the flow diieodon feature is a complementary sleeve 
directing the flow which has passed fdong the outside of the shutUe sleeve back inside 
it to the flange region of the sheath and thence along the sheafh. 

Preferably the capsule flange locating means includes an over-travel spring 
acting between (he shutde and the spigot of the capsule, with a force greater than that 
of the return spring, for accommodating sudden changes in flow conditions causing 
, the shutde to be Stopped by abutment against either of the annular flow rims. 

According to a third aspect of the invention theaie is provided a single control 
flow mixer, the flow mixer comprising: 

* a shuttle of the invention; 

♦ ^ thennostatic capsule finr controlling the position of the shuttle in accmdanoe 
with ambient flow temperature; 

• means Sjt locating the flange of the capsule in the seat of the shuttle; 

» a shuttle return spring &t urging the shuttle and c^sule codtnbinaiion to return 
from expansion movement caused by extCTsion of the push rod wifli respect to 
the ^igot; 

* a shntde barrel, in whidii the shuttle is shdably mounted, thebanrel having: 

« a flow division member co-operating with the shuttle to direct hot flow to 
the hot flow annular rim of the shuttle and cold flow to the cold flow 
annular rim of the shuttle and 

• complementary hot and cold flow annular lims for controlling the hot and 
cold flows in ca»operBtian with the shuttle's rims; 

• a complemeutaiy sleeve directing the flow which hias passed along the outside 
of the shuttle sleeve back inside it to the flange region of the ahealh and thence 
along the sheath; 




• a ahut-oflf seal arranged between the ftoge of the thcrmDstatic capsule and the 
complem^xbiEy seali.and 

• contzal means for bodi moving an abutment for the push rod of the cqisule to 
ai^ust the themoslatically controlled flow fitwn the mixer and fin: moving 4e 

5 abutment fiirthar to close the shut-off ae»l and stop the flow. 

Preferably the control means Is a rotary to Imear converter, conveniently a 
screw thread* including a lever or knob n)o vable through a first part of its travel ftom 
its closed position to op« the shut-off seal and a second part of its travel to 
10 (hennostatically control the flow through the mixer. 

Again, the capsule flange locating means preferably inchides an over-tcavel 
spring acting between the shuttle and the spigot of the capsule, wifii a force greater 
than that of the return spring, for accommodating sudden changes in flow ccaiditions 
15 causing the shuMe to be stopped by abutment against eifher of the annular flow rims. 

In the preferred embodiment, the over-travel spring 13 compressed by the 
controJ means, when the shut-off seal is closed, and the over-travel spring is released 
to its over-travel functional length when the control means is positioned for 
20 thennostatic contioL 



To help understanding of the invention, two specific embodiments thereof wiH 
now be described byway of example and with reference to the accompanying 
drawings, in which: 

25 Figure 1 is a cross-^ectiona] side view of a conventional flow mixer showing 

the shuttle; 

FiguTe 2 is a similar view of a mixer improved in accordance witli fixe 
invention; and 

Figure 3 is anodier similar view of a third mix^ accordnag to the invention. 

30 

Referring first to Figure 1> a conventional shuttle 1 and barrel 2 aitangement is 
shown, the shutde being slidable in the barrel under control a shuttle spring 3 and an 
adjustable temperature control abutment 4 against which the push rod 5 of a 
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thmaostatig capsule 6 abvta. The ban:^l has a lazid 7 wilii wMch 
carrying an Oring 9» of tbe ahnttle seallngly co-operates. 

The dittttle has fast md second anon^ 11»12 for co-operating with 
5 compl^entary rims 13^4 on either side of fhe land for controllh^ flow of cold and 
hot water into the barrel. Atracigements for leading water to the barrel and fmm die 
barrel and for the adjustable abutment 4 will be within the abilities of fhe man skilled 
in the art and will not be described here. 

10 In this conventional design of Figure 1, the cold water enters the barrel 

between the ii^er nms 1 1,13 and passes through sqi^rtnres IS ul the shuttle. It flows 
Cilo$$ to the thennostatiD capsale 6, which is suppotrted at lis flange 1 6 on a seat 1 7 in 
a hub 1 8 central on the shuttle. The hot water flows between the lower rims 12,14. 
The combined flow then turns along the sheath 19 of the c^sule, in a comparativdy 

15 wide bore 20 in tibe barrel. The hot water enters the barrel outwardly of whore the 
cold water passes through the shuttle* Thus the two temperature flows C, H tend to 
remain separate, at least until reach &e tail end of the c^sule. It is believed that 
the most sensitive region of the sheath* i.e, at the flange experiences mostly cold 
water. The capsule is therefore believed not to be as sensitive as it might be to 

20 temperature control a4juaiments. 

The capsule is retained seated against the shuttle by an over-travel spring 21, 
acting between a nut 22 threadedly connected to a spigot 23 of the capsnle and ttie 
cold side 24 of the shuttle. In the event of a sudden flow of hot water reaching the 
25 capsule, the latter may expand more than can be accommodated by closure of the gap 
between the lower rims. In this case, &e o vCT-travel spring is conqiressed and ifae 
flani^ of the capsule temporarily lidte out of the seat 17. 

Tummg now to Figure 2. the shuttle 101 aoooidmg to the mvmtion shown 
30 there has a sleeve 131 extending fiom 0ie hub 118 of the shuttle uxwards of the cold 
water apertuzes 1 15. Thus the cold flow C is directed along ttie outside of the sleeve, 
as indeed is the hoi flow H. However they site in a comparatively narmw annular 
passage 132. Inwaids of fhe sleeve 131, a second sleeve 133 extends up from a low 
- - region of the barrel. The ccmbined flows are dir^ted around the distal end 134 of the - 
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sleeve 131 aad back witbin h in a second naiTDW ammlar passage 135« In these two 
passages, which are coniparatively long; the hot and ooU flaws become nuxed. This 
mixed flow passes the distal end 136 of the inner sleeve and impinges on the 
fhemostadc c£Q>suIe at its most sensidve legkm, namely the flange end of &e sheath. 
5 Thus the shuttle i$ rendered more seaisitive to changes in temperatuie of <he incoxmn^ 
water flow, as for instance when ihe hot water first reaches the mixer* 

Turning on to Figure 3, the mixer there shown includes further i^turea 
beyond those of Figure 2. Its shuttle 201 is slidin^y accommodated in a two piece 

iq barrel 2021^022. A hot and cold divi^on memb« 207, with an Onring 209, is 

integrally moulded with the upper barrel piece 2021 leaving cold water flow passages 
2071 . A secondary 0-ring 2091 seals the division memb^ 207 to the lower barrel 
piece 2022. An ammlar member 2072, providing hot water flow passages 2073 and 
abutting on the lower barrel part 2022» captivates die 0-ring 209. The latter seals on 

15 the periphery 208 ofthe shuttle 201. The periphery has annular rims 211,212 and the 
barrel pieces have respective annular rims 21 3^14, ihe latter being an elastomeric 
scat. These define adjustable inlets for cold water C and hot water H. A central outlet 
H&C is provided in the barrel part 2022. 

20 The shuttle has an imifir sleeve 23 1 comiected by webs 23 12 to the periphery 

208, defining apertures 215 allowing cold water to reach the outlet It follows a 
serpentine comise S around the lower end 234 of the sleeve 231 and over the upper 
end 236 of an inner sleeve 233^ mixing en route with hot water, with the result that the 
mixed temperature flow impinges on the sheath 219 of a thermostatic capsule 206 

25 close to its flange 216. The shuttle is urged upwards by a woridng spring 203 actmg 
between the lower barrel part 2022 and legs 2341 extending down ftom the shutde 
sleeve 23 1. In its features just described, the flow mixer of Figure 3 is generally 
similar to that of Figure 2 (Ihon^ different in detail). The main inqirovements ovtac 
Figure 2 will now be described 



The upper baaxd part 2021 has a hollow spigot 25 U with a tbxeaded control 
member 252 sealed in the spigot via O-ring seails 253. The control member has a 
fiplined end 2521 fi>r its actuation by a handle (not shown). An abutmmt member 254 
threadedly recdves in a ihreaded bore 2541 the aperture a threaded porticm 252 1 of 
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the eoatnol member 252. The member 254 has splines 2542 CTgaging complem 
splines 2511 in the upper baml part 2021. The spigot 2S2 has a step 2512 and ibe 
control member bas an int^pral collar 2S23 abuttmg the step, whereby tunimg of the 
contiol member Ifareadedly advances or returns the abutment member 254, 

5 

A recess 255 in the bottom of the abutment member abuts the push rod 205 of 
the capsule, at least when the capsule is cocperienciog warm or hot water and the push 
rod is extended from its cold position with respect to the rest of the ce^psule. The rod 
extends out of an intemally threaded socket 256 having a shoulder 257 for an over- 

10 travel spring 258. The socket is screwed tmto a threaded ^igot 223 of the capsule. 
When the capsule is cold and the push md is able to pushed, by the spring 203^ back 
into the spigot 223 and His socket 256, a tim 2551 of the abutment member abuts the 
shoulder 257 of the socket. The shuttle has an apertured, central disc 259, which 
forms the seat for the capsule. The latter is urged Into the seat by the spring 258, 

15 which it engages in use via a flange 261 at the root of its spigot 223. On the under^de 
of the flange, the capsule carries an elaslomeiio sealing disc 262. 

In the state shown m Figure 3, the temperature of the combined flow H&C is 
thetmostatically controlled. If, for instance, more cold water enters, perh^s by 

20 increasing cold water pressure, the capsule ahiinks, allowmg the shuttle to lift under 
the action of the return spring 203 and more hot water to enter. If flie temperature is 
to be adjusted by rotation of tiie control member 252, to advance or return the 
abutment member 254, advance will reduce the gap between the shuttle rim 212 and 
the barrel rim 214 and lower the temperature by reducing the flow of hot water and 

25 return will have the opposite efGect in teducmg the gap between the shuttle rim 2 1 1 
and the barrel rim 213 reducing the flow of hot water. 

Further advance of the abutment meinber will dose flie shuttle against the seal 
214 allowing cold watCT only to flow. The push »d will be drivim home and the 
30 abutment member will abut the collar 257. Furftier advance slill of the abutment 

member will not move the shutfle, which is stopped by the sealed 214. However, the 
c^ule itself wfll be moved foiwa*ds wilh respect to the sfautfle^ the spring 258, 
which conventionally porfomw only an over-travel function, compressing between the 
central disc 259 ofthediuttle and the collar 257. This movTO 
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d^iiig disc 262 on the cs^sule sealiBg against the end 236 of inner sleeve 233 . Hie 



result is con^jlete closure of the mixer. In this closure closes both ihe hot water at tfi© 
seal 214 and the cold water at flis seal 262. Thus not only is no flow possible ftom 
the outlet H & C, but also no flow is possible fiom one of th© inlets C to the ofliBr, 



It will be «^reoiated that, as is conventional* the working spring 203 is 
weaker than the over-travel spring 285^creiwlng in will fhlly close the hot inlet and 
lift fiie capsule fiom its seat The s«ling disc 2fi2 will come to seal against thaiq>per 
end 236 of the inner sleeve 233 and in doing so will close the flow ftom the mixer. 



For this sealing, fte over-travel spring is compressed by the socket 256 and its 
collar 2S7, which are drawn down by the capsule being compressed downwards. 

For use of the shower, or other appliance to which the mixer is attached, die 
15 control member is turned back to opai the cutlet H&C and continued to be opened 
until the shuttle position for the deswed temperalure of water flow is achieved. 
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